Selective effect of nerve growth factor on some Golgi and lysosomal enzyme activities of rat pheochromocytoma (PC12) cells.
Treatment with neuronal growth factor (NGF) results in the growth of neuronal processes by PC12 cells and a concomitant 70% increase in the area of the Golgi apparatus. To define the observed morphologic changes in biochemical terms, we investigated the effect of NGF treatment on some Golgi and lysosomal enzyme activities of PC12 cells. Enzyme activities characteristic of the Golgi apparatus, lysosomes, plasma membranes, mitochondria, and endoplasmic reticulum were measured in cell homogenates, in post-mitochrondrial supernatants, and in Golgi-enriched fractions from control and from NGF-stimulated PC12 cells. Treatment of PC12 cells with NGF did not change the level of the Golgi activity of UDPGal:GlcNAc galactosyltransferase while that of CMP-sialic acid:lactosylceramide sialyltransferase was increased three- to fivefold in all fractions studied. For lysosomal enzymes, NGF treatment resulted in a two- to threefold higher level of arylsulfatase activity compared to either acid phosphatase or acid alpha-mannosidase activities. These results indicate that there is a selective increase of at least one Golgi and one lysosomal activity as a result of NGF stimulation of PC12 cells. Both of these enzymes are involved in glycolipid metabolism. It is possible that the dramatic morphologic changes observed during NGF-induced differentiation of PC12 cells are associated not only with increased synthesis in the Golgi apparatus of plasma membrane components such as gangliosides, but also with increased degradation in lysosomes of other plasma membrane components such as sulfatide.